Intrinsic pathway of hydroquinone induced apoptosis occurs via both caspase-dependent and caspase-independent mechanisms.
The role of mitochondria and apical caspases in apoptosis induced by the benzene metabolite hydroquinone (HQ) remains to be elucidated. Here, we investigated the involvement of mitochondria and activation of the apical caspases-8 and -9 in HQ induced apoptosis in myeloperoxidase (MPO)-rich HL-60 and MPO-deficient Jurkat T cells. Treatment of HL-60 and Jurkat cells with HQ resulted in apoptosis as assessed by phosphatidyl serine (PS) exposure, loss of mitochondrial transmembrane potential (MTP), release of cytochrome c, and processing of apical caspases-8 and -9 and executioner caspase-3. In HQ-treated HL-60 cells, pretreatment with the pan-caspase inhibitor benzyloxycarbonyl-Val-Ala-Asp-fluoromethyl ketone (ZVAD), which did not inhibit PS exposure, also failed to abrogate the loss of MTP and release of cytochrome c. However, complete processing of caspase-9 was inhibited in the presence of ZVAD. In marked contrast, in HQ-treated Jurkat cells, ZVAD significantly abrogated PS exposure, loss of MTP, and caspase-9 processing but not release of cytochrome c. Although ZVAD-sensitive caspase-8 processing occurred in both cell types, pretreatment with either fas-receptor blocking ZB4 or fas-ligand NOK1 neutralizing antibodies did not inhibit HQ-induced apoptosis. In conclusion, our results demonstrate that HQ induced apoptosis in Jurkat cells occurs via a ZVAD-inhibitable, caspase-dependent process, while in HL-60 cells, apoptosis occurs predominantly via caspase-independent mechanisms. Our results emphasize that both caspase-dependent and independent mechanisms should be considered in the intrinsic apoptotic pathway induced by HQ.